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The Board's Standing Committee on Social Sciences, Economic and Legal
Aspects is sponsoring a conference to examine alternative legal and economic
policy mechanisms which are currently being used or which could be applied to
achieve environmental quality objectives in those jurisdictions of Canada and
the United States that border the Great Lakes.
The activities of the Board's Standing Committees included the provision
of expert assistance to the Subcommittees of the Water Quality Board and the
Task Groups of the Pollution from Land Use Activities Reference Groups, and
the development of research projects to meet their needs.
— The Research Advisory Board's Standing Committee on the Scientific
Basis for Water Quality Criteria has performed a continuing advisory
role to the Water Quality Board's Water Quality Objectives Subcommittee
in developing recommendations for uniform water quality objectives for
the Great Lakes. The Standing Committee on Health Aspects of the Re;
search Advisory Board is now providing a similar service.
— The Research Advisory Board's Standing Committee on water and wastewater
Treatment, in response to a request from the Water Quality Board's
Remedial Programs Subcommittee is reviewing innovative treatment pro-
cesses which will reduce sludge disposal problems in the Great Lakes
Basin.
- Members of the Research Advisory Board's Standing Committee on Social
Sciences, Economic and Legal Aspects have worked with TaskGroup A of
the Pollution from Land Use Activities Reference Group in the develop-
ment of a public information/consultation program proposal for presenta-
tion to the Commission in July 1976. The program if approved, will
strive to increase public awareness of land use problems and provide
opportunity for the public to participate in the formulation of remedial
measures recommendations.
C. Board Operations
Rules of procedure for Research Advisory Board meetings have been given
tentative approval. The Board is reviewing the current Standing Committee
structure to optimize its activities.
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 The conclusions of a workshop on "Public Information and Participation"
sponsored by the Standing Committee on Social Sciences, Economic and Legal
Aspects were:
1)
2)
3)
4)
5)
Governments are not adequately utilizing accepted procedures for
public information and participation techniques.
Agencies do not adequately employ available techniques for determin-
ing the knowledge level and interest intensity of publics potentially
affected by decisions.
Governmental methods for choosing media channels and messages to
most effectively reach specified public sectors appear inadequate.
The general public, although affectedby governmental decisions.
made at any level, indirectly, is often apathetic; thus uhrepre-
sentative samples in surveys and over representation of some
viewpoints at meetings and hearings result.
Governmental decision—making processes should utilize a weighting
system to assure consideration of social, emotional and aesthetic
human values as well as technical and scientific information.
The Standing Committee on Lake Dynamics held a workshop on "Stratified
Flows in Large Lakes" from which it was concluded that:
l)
2)
3)
4)
5)
Stratified flows, (i.e. underwater currents) are significant in
lakewide, vertical mixing processes, but their role in releasing
and distributing nutrients and contaminants from sediments has not
been defined.
Within a given stratified layer, differences in dispersal rates may
occur. The designation of a mixing zone, therefore, requires a
detailed understanding of the internal dynamic behaviour of the
water body within the area of concern.
Likewise, the interpretation of the results of vertical sampling
techniques must take hydrodynamics into account.
New methodology is badly needed to better define the vertical
profiles of both density and flow.
Effective modelling of changes in environmental quality requires
solutions for the above noted problems.
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c
e
s
s
a
r
y
f
o
r
t
h
e
i
r
r
e
s
o
l
u
—
t
i
o
n
.
I
s
s
u
e
s
w
e
r
e
d
e
f
i
n
e
d
a
s
"
p
e
r
c
e
i
v
e
d
o
r
a
n
t
i
c
i
p
a
t
e
d
p
r
o
b
l
e
m
s
r
e
q
u
i
r
i
n
g
r
e
s
e
a
r
c
h
a
n
d
e
x
e
c
u
t
i
v
e
o
r
p
o
l
i
t
i
c
a
l
d
e
c
i
s
i
o
n
f
o
r
t
h
e
i
r
r
e
s
o
l
u
t
i
o
n
"
.
H
i
g
h
e
s
t
p
r
i
o
r
i
t
y
w
a
s
a
s
s
i
g
n
e
d
t
h
e
m
o
s
t
s
e
n
s
i
t
i
v
e
u
s
e
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
,
i
.
e
.
d
r
i
n
k
i
n
g
w
a
t
e
r
a
n
d
a
q
u
a
t
i
c
l
i
f
e
.
T
h
e
s
e
c
o
n
d
h
i
g
h
e
s
t
p
r
i
o
r
i
t
y
u
s
e
s
i
n
c
l
u
d
e
d
r
e
c
r
e
a
t
i
o
n
,
a
e
s
t
h
e
t
i
c
s
,
i
n
d
u
s
t
r
y
a
n
d
a
g
r
i
c
u
l
t
u
r
e
.
T
o
p
r
e
p
a
r
e
a
n
i
n
f
o
r
m
a
t
i
o
n
b
a
s
e
,
1
,
5
0
0
m
e
m
b
e
r
s
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
r
e
s
e
a
r
c
h
c
o
m
m
u
n
i
t
y
w
e
r
e
e
a
c
h
r
e
q
u
e
s
t
e
d
t
o
p
r
o
v
i
d
e
t
h
e
i
r
c
o
n
c
e
p
t
s
o
f
r
e
s
e
a
r
c
h
n
e
e
d
s
r
e
l
a
t
e
d
t
o
w
a
t
e
r
q
u
a
l
i
t
y
o
f
t
h
e
G
r
e
a
t
L
a
k
e
s
S
y
s
t
e
m
.
O
n
t
h
e
b
a
s
i
s
o
f
t
h
e
e
n
s
u
i
n
g
i
n
f
o
r
m
a
t
i
o
n
a
n
d
w
i
t
h
t
h
e
a
i
d
o
f
t
h
e
B
o
a
r
d
'
s
S
t
a
n
d
i
n
g
C
o
m
m
i
t
t
e
e
s
,
t
h
e
R
e
s
e
a
r
c
h
N
e
e
d
s
C
o
m
m
i
t
t
e
e
d
e
v
e
l
o
p
e
d
5
6
b
a
s
i
c
i
s
s
u
e
s
w
h
i
c
h
,
i
t
f
e
l
t
,
w
o
u
l
d
a
d
e
q
u
a
t
e
l
y
d
e
f
i
n
e
G
r
e
a
t
L
a
k
e
s
w
a
t
e
r
q
u
a
l
i
t
y
.
A
t
h
r
e
e
-
d
a
y
w
o
r
k
s
h
o
p
w
a
s
t
h
e
n
a
r
r
a
n
g
e
d
w
h
i
c
h
w
a
s
a
t
t
e
n
d
e
d
b
y
6
8
i
n
d
i
v
i
d
u
a
l
s
w
h
o
w
e
r
e
p
a
r
t
i
c
u
l
a
r
l
y
w
e
l
l
q
u
a
l
i
f
i
e
d
t
o
d
i
s
c
u
s
s
t
h
e
i
d
e
n
t
i
f
i
e
d
i
s
s
u
e
s
.
T
h
e
a
t
t
e
n
d
e
e
s
w
h
o
f
u
n
c
t
i
o
n
e
d
w
i
t
h
i
n
t
h
i
r
t
e
e
n
w
o
r
k
g
r
o
u
p
s
w
e
r
e
d
i
r
e
c
t
e
d
t
o
:
-
c
r
i
t
i
c
i
z
e
a
n
d
d
i
s
c
u
s
s
t
h
e
d
e
f
i
n
e
d
i
s
s
u
e
s
w
i
t
h
i
n
t
h
e
i
r
s
c
o
p
e
a
n
d
r
e
v
i
s
e
a
s
c
o
n
s
i
d
e
r
e
d
n
e
c
e
s
s
a
r
y
;
—
i
d
e
n
t
i
f
y
r
e
s
e
a
r
c
h
n
e
e
d
s
w
i
t
h
i
n
t
h
e
i
s
s
u
e
s
;
-
d
o
c
u
m
e
n
t
t
h
e
i
s
s
u
e
s
a
n
d
a
s
s
o
c
i
a
t
e
d
r
e
s
e
a
r
c
h
n
e
e
d
s
;
—
a
s
s
i
g
n
p
r
i
o
r
i
t
i
e
s
t
o
t
h
e
i
s
s
u
e
s
a
n
d
r
e
s
e
a
r
c
h
n
e
e
d
s
.
T
h
e
t
a
s
k
s
o
f
t
h
e
t
h
i
r
t
e
e
n
w
o
r
k
g
r
o
u
p
s
w
e
r
e
t
h
e
n
c
a
t
e
g
o
r
i
z
e
d
a
c
c
o
r
d
i
n
g
t
o
t
h
e
s
u
b
j
e
c
t
m
a
t
t
e
r
:
e
c
o
l
o
g
i
c
a
l
i
s
s
u
e
s
;
t
e
c
h
n
o
l
o
g
i
c
a
l
i
s
s
u
e
s
;
a
n
d
,
s
o
c
i
a
l
,
e
c
o
n
o
m
i
c
a
n
d
p
o
l
i
t
i
c
a
l
i
s
s
u
e
s
.
P
r
i
o
r
i
t
i
e
s
w
e
r
e
t
h
e
n
e
s
t
a
b
l
i
s
h
e
d
b
y
d
i
s
c
u
s
s
i
o
n
o
f
a
l
l
t
h
e
r
e
c
o
m
m
e
n
d
a
t
i
o
n
s
w
i
t
h
i
n
e
a
c
h
o
f
t
h
e
s
e
c
a
t
e
g
o
r
i
e
s
.
M
o
r
e
d
e
t
a
i
l
s
o
f
t
h
e
w
o
r
k
s
h
o
p
a
r
e
d
e
s
c
r
i
b
e
d
i
n
t
h
e
R
e
s
e
a
r
c
h
N
e
e
d
s
R
e
p
o
r
t
.
  
 Following the workshop, the Committee edited the issues and research
needs with a review by most workshop participants.
The final report was
reviewed and approved by the Research Advisory Board. The Board recommenda—
tions with respect to the report on Great Lakes Water Quality Research Needs
are noted
in
Chapter
II
of
this
Annual
Report.
WORKSHOP ON TOXICITY TO BIOTA 0F METAL FORMS IN NATURAL WATERS
In July 1975, the Water Quality Board submitted to the Commission its
recommendations for water quality objectives for the Great Lakes.
Notably
absent were objectives for metals because the Water Quality Objectives Sub-
committee of the Water Quality Board and the Research Advisory Board's Stand—
ing Committee on the Scientific Basis for Water Quality Criteria, could not at
that time prepare appropriate scientifically defensible objectives.
One
reason was that the underlying chemical and physiological bases for heavy
metal toxicity in natural waters are not well understood.
Recent advances in analytical chemistry have offered the potential for on
site monitoring of metal forms in water and for establishing the relationship
between metal forms and their toxicity.
The Scientific Basis for Water Quality Criteria Committee therefore spon-
sored
a workshop
in Duluth,
Minnesota
on October
7-8,
1975 which:
- evaluated the applicability of recently developed instrumentation
for metal toxicity studies;
— presented the latest research findings in the area of heavy metal
forms (speciation), toxicity and cause-effect relationships;
- defined
research needs which must be
addressed
to
effectively
develop
objectives
for
metals
in natural waters.
The workshop was
attended
by ninety researchers
from Canada,
the United
States
and
England
and
consisted
of
two
discussion
periods
and
the
presenta—
tion of
fourteen papers.
The general
conclusions
are presented
in Chapter
II
of
this
report
and
the
research
needs
were
considered
during
the
preparation
of
the
Report
on
Great
Lakes
Water
Quality
Research
Needs.
Proceedings
are
available
from
the
Commission's
Regional
Office
in
Windsor.
The
significance
of
the
research
needs
derived
from
the
workshop
is
emphasized,
in
that
the
Water
Quality
Objectives
Subcommittee
following
the
workshop
has
stated
in
its
Annual
Report
to
the
Water
Quality
Board
(spring,
1976)
that:
"until
the
relationship
between
metal
forms
and
their
toxicity
is
firmly
established,
and
until
there
are
reliable
methods
for
monitoring
such
forms,
water
quality
objectives
for
metals
will
refer
to
total
concentrations
of
each
metal
in
an
unfiltered
(whole water),
acid—digested
sample".
  
WORKSHOP ON PUBLIC PARTICIPATION
To
imp
rov
e
com
mun
ica
tio
ns
bet
wee
n
the
gov
ern
men
ts
and
the
var
iou
s
pub
lic
s
con
cer
ned
wit
h a
cti
vit
ies
wit
hin
the
Gre
at
Lak
es
Bas
in
whi
ch
may
hav
e i
mpa
ct
on
wat
er
qua
lit
y,
the
Soc
ial
Sci
enc
es,
Eco
nom
ic
and
Leg
al
Asp
ect
s
Com
mit
tee
of
the
Res
ear
ch
Adv
iso
ry
Boa
rd,
spo
nso
red
a w
ork
sho
p
to
obt
ain
a b
roa
d
sur
vey
of
the
vie
ws
of
spe
cia
lis
ts
on
con
vey
ing
inf
orm
ati
on
to
the
pub
lic
and
on
enc
our
agi
ng
pub
lic
par
tic
ipa
tio
n.
The
re
wer
e 9
4 p
art
ici
pan
ts
in
thi
s w
ork
sho
p w
hic
h w
as
hel
d
in
Ann
Arb
or,
Mic
hig
an,
on
Jun
e
24-
25,
197
5.
Par
tic
ula
r
emp
has
is
was
pla
ced
on
the
act
ivi
tie
s
of
the
Int
ern
ati
ona
l J
oin
t
Com
mis
sio
n
and
par
tic
ipa
nts
discussed particularly:
— t
he
nee
d
for
and
the
mea
ns
to
acc
omp
lis
h
inc
rea
sed
public information and involvement;
- t
he
eff
ect
ive
nes
s
of
var
iou
s m
edi
a
for
com
mun
ica
tio
n;
— a
dva
nta
ges
and
dis
adv
ant
age
s o
f v
ari
ous
inf
orm
ati
on/
inv
olv
eme
nt
tec
hni
que
s
suc
h
as
pub
lic
hea
rin
gs.
To
te
st
th
e
ap
pl
ic
at
io
n
of
va
ri
ou
s
te
ch
ni
qu
es
of
po
ss
ib
le
be
ne
fi
t
to
th
e
In
te
rn
at
io
na
l
Jo
in
t
Co
mm
is
si
on
an
d
to
gi
ve
a
de
fi
ni
te
di
re
ct
io
n
to
th
e
wo
rk
-
sho
p,
a
ca
se
st
ud
y
wa
s
de
ve
lo
pe
d
on
pu
bl
ic
in
vo
lv
em
en
t
te
ch
ni
qu
es
fo
r
th
e
Pol
lut
ion
fro
m L
and
Use
Act
ivi
tie
s
Ref
ere
nce
Gro
up
stu
dy.
A r
epo
rt
on
the
wor
k-
sh
op
wa
s
pr
es
en
te
d
to
th
e
Co
mm
is
si
on
at
it
s
19
75
An
nu
al
Me
et
in
g.
Ut
il
iz
in
g
th
e
res
ult
s
of
the
wor
ksh
op,
the
Sta
ndi
ng
Com
mit
tee
on
Soc
ial
Sci
enc
es,
Eco
nom
ic
and
Le
ga
l
As
pe
ct
s
an
d
Ta
sk
Gr
ou
p
"A"
of
th
e
Re
fe
re
nc
e
Gr
ou
p
ha
ve
de
ve
lo
pe
d
a
pr
og
ra
m
to
inf
orm
and
inv
olv
e
the
pub
lic
in
the
pro
ces
s
of
for
mul
ati
ng
rem
edi
al
mea
sur
es
to
mi
ni
mi
ze
th
e
ef
fe
ct
s
of
la
nd
us
e
ac
ti
vi
ti
es
on
wa
te
r
qu
al
it
y
of
th
e
Gr
ea
t
Lak
es.
Pro
cee
din
gs
of
the
wor
ksh
op
are
ava
ila
ble
fro
m t
he
Com
mis
sio
n's
Reg
ion
al
Office in Windsor.
WO
RK
SH
OP
ON
TH
E
DY
NA
MI
CS
OF
ST
RA
TI
FI
CA
TI
ON
AN
D
ST
RA
TI
FI
ED
FL
OW
S
IN
LA
RG
E
LA
KE
S
Th
e
Bo
ar
d'
s
St
an
di
ng
Co
mm
it
te
e
on
La
ke
Dy
na
mi
cs
ha
s
sp
on
so
re
d
tw
o
wo
rk
sh
op
s
to
im
pr
ov
e
th
e
un
de
rs
ta
nd
in
g
an
d
pr
ed
ic
ti
ve
ca
pa
bi
li
ty
re
la
te
d
to
tr
an
sp
or
t
an
d
di
sp
er
sa
l
of
in
tr
od
uc
ed
ma
te
ri
al
s
an
d
he
at
in
th
e
Gr
ea
t
La
ke
s.
Th
e
fi
rs
t
wo
rk
-
sh
op
de
sc
ri
be
d
in
th
e
Bo
ar
d'
s
pr
ev
io
us
an
nu
al
re
po
rt
,
de
al
t
wi
th
th
e
me
as
ur
em
en
t
of
la
rg
e
sc
al
e
di
sp
er
sa
l
in
th
e
Gr
ea
t
La
ke
s;
an
d
th
e
se
co
nd
wo
rk
sh
op
he
ld
on
Fe
br
ua
ry
26,
19
76
,
in
Wi
nd
so
r,
co
ns
id
er
ed
th
e
me
ch
an
ic
s
of
st
ra
ti
fi
ed
fl
ow
in
large lakes.
At
th
e
la
te
r
wo
rk
sh
op
tw
en
ty
—f
ou
r
pa
rt
ic
ip
an
ts
fr
om
th
e
Un
it
ed
St
at
es
an
d
Canada discussed:
 
-
th
e
pr
es
en
t
un
de
rs
ta
nd
in
g
of
th
e
dy
na
mi
cs
of
in
te
rn
al
be
ha
vi
ou
r
of the Great Lakes;
-
th
e
ne
ce
ss
it
y
to
co
ns
id
er
th
is
be
ha
vi
ou
r
in
th
e
de
si
gn
of
su
rv
ei
ll
an
ce
pr
og
ra
ms
an
d
in
la
ke
ma
na
ge
me
nt
st
ra
te
gi
es
,
suc
h
as
the
des
ign
ati
on
of
mix
ing
zon
es;
and
-
th
e
ro
le
of
st
ra
ti
fi
ed
fl
ow
s
(i
.e
.
un
de
rw
at
er
cu
rr
en
ts
)
in
mi
xi
ng
pr
oc
es
se
s
wh
ic
h
ma
y
re
le
as
e
an
d
di
st
ri
bu
te
nu
tr
ie
nt
s
an
d
co
nt
am
in
an
ts
fr
om
se
di
me
nt
s.
  
 DI
RE
CT
OR
Y
OF
GR
EA
T
LA
KE
S
RE
SE
AR
CH
AN
D
RE
LA
TE
D
AC
TI
VI
TI
ES
In
J
a
n
ua
r
y
19
76
th
e
Bo
ar
d
p
ub
l
i
s
h
e
d
th
e
19
76
D
i
r
e
c
t
o
r
y
of
Gr
ea
t
L
a
k
e
s
Re
se
ar
ch
an
d
Re
la
te
d
Ac
ti
vi
ti
es
.
Th
e
Di
re
ct
or
y
wa
s
pr
ep
ar
ed
on
th
e
ba
si
s
of
re
sp
on
se
s
fr
om
ov
er
75
0
me
mb
er
s
of
th
e
Gr
ea
t
La
ke
s
re
se
ar
ch
co
mm
un
it
y.
Th
is
pu
bl
ic
at
io
n
pr
ov
id
ed
ba
se
li
ne
da
ta
fo
r
th
e
Bo
ar
d'
s
Re
po
rt
on
Gr
ea
t
La
ke
s
W
a
t
e
r
Q
ua
l
i
t
y
R
e
s
e
a
r
c
h
N
e
e
d
s
by
d
e
s
c
r
i
b
i
n
g
cu
rr
en
t
r
e
s
e
a
r
c
h
p
r
o
g
r
a
m
s
so
th
at
th
e
ne
ed
fo
r
a
d
d
i
t
i
o
n
a
l
r
e
s
e
a
r
c
h
co
ul
d
be
es
ta
bl
is
he
d.
Al
so
,
it
wa
s
d
i
s
t
r
i
b
ut
e
d
to
al
l
c
o
n
t
r
i
b
ut
o
r
s
an
d
m
e
m
b
e
r
s
of
th
e
jo
in
t
i
n
s
t
i
t
ut
i
o
n
s
w
i
t
h
i
n
th
e
IJ
C
to
fa
ci
li
ta
te
bo
th
fo
rm
al
an
d
in
fo
rm
al
in
te
rn
at
io
na
l
co
op
er
at
io
n
an
d
coordination of research.
RE
VI
EW
OF
OI
L
SP
IL
L
RE
ME
DI
AL
TE
CH
NO
LO
GY
IN
FA
ST
FL
OW
IN
G
WA
TE
RS
A
pr
el
im
in
ar
y
re
po
rt
ba
se
d
on
av
ai
la
bl
e
li
te
ra
tu
re
wa
s
dr
af
te
d
by
th
e
Re
gi
on
al
Of
fi
ce
fo
r
th
e
be
ne
fi
t
of
th
e
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d.
An
up
da
te
d
re
po
rt
wa
s
pr
ov
id
ed
to
th
e
Bo
ar
d
in
a
pr
es
en
ta
ti
on
by
Mr
.
N.
Va
nd
er
ko
oy
of
th
e
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Se
rv
ic
e
of
En
vi
ro
nm
en
t
Ca
na
da
.
Ge
ne
ra
ll
y
sp
ea
ki
ng
,
it
wa
s
co
nc
lu
de
d
th
at
cu
rr
en
t
oi
l
sp
il
l
co
nt
in
ge
nc
y
me
as
ur
es
on
fa
st
fl
ow
in
g
wa
te
rs
wo
ul
d
on
ly
co
nt
ro
l
fr
ee
fl
oa
ti
ng
oi
l
sl
ic
ks
un
de
r
id
ea
l
we
at
he
r
co
nd
i-
ti
on
s.
If
ho
we
ve
r,
wi
nd
or
ic
e
ar
e
pr
es
en
t,
or
th
e
oi
l
is
di
sp
er
se
d
at
va
ri
ou
s
wa
te
r
de
pt
hs
,
th
e
me
as
ur
es
(i
.e
.
ba
rr
ie
rs
)
wo
ul
d
be
to
ta
ll
y
in
ef
fe
ct
iv
e.
Th
e
re
se
ar
ch
ne
ed
s
id
en
ti
fi
ed
du
ri
ng
th
is
pr
es
en
ta
ti
on
we
re
fo
rw
ar
de
d
to
th
e
Re
se
ar
ch
Ne
ed
s
Co
mm
it
te
e,
an
d
co
ns
id
er
ed
du
ri
ng
th
e
pr
ep
ar
at
io
n
of
th
e
Re
po
rt
on
Gr
ea
t
La
ke
s
Wa
te
r
Qu
al
it
y
Re
se
ar
ch
Ne
ed
s.
DI
ST
RI
BU
TI
ON
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PR
OC
EE
DI
NG
S
OF
PR
EV
IO
US
WO
RK
SH
OP
S
Pr
oc
ee
di
ng
s
of
wo
rk
sh
op
s
di
sc
us
se
d
in
th
e
Bo
ar
d'
s
Ju
ly
,
19
75
Re
po
rt
to
th
e
Co
mm
is
si
on
we
re
pu
bl
is
he
d
an
d
di
st
ri
bu
te
d
up
on
re
qu
es
t
to
re
se
ar
ch
er
s
in
th
ir
te
en
di
ff
er
en
t
co
un
tr
ie
s.
Th
e
pr
oc
ee
di
ng
s
we
re
th
os
e
of
wo
rk
sh
op
s
on
:
"C
Za
do
ph
or
a
in
th
e
Gr
ea
t
La
ke
s"
;
"S
tr
uc
tu
re
-A
ct
iv
it
y
Co
rr
el
at
io
ns
in
St
ud
ie
s
of
To
xi
ci
ty
an
d
Bi
oc
on
ce
nt
ra
ti
on
wi
th
Aq
ua
ti
c
Or
ga
ni
sm
s"
;
an
d
"M
ea
su
re
me
nt
of
Lo
ng
-T
er
m,
La
rg
e—
Sc
al
e
Dr
if
t
an
d
Di
sp
er
sa
l
Pa
tt
er
ns
in
th
e
Gr
ea
t
La
ke
s"
.
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T
S
A
s
s
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u
d
i
e
s
o
f
t
h
e
P
o
l
l
u
t
i
o
n
f
r
o
m
L
a
n
d
U
s
e
A
c
t
i
v
i
t
i
e
s
R
e
f
e
r
e
n
c
e
G
r
o
u
p
(
P
L
U
A
R
G
)
p
r
o
g
r
e
s
s
,
i
t
i
s
b
e
c
o
m
i
n
g
e
v
i
d
e
n
t
t
h
a
t
p
o
l
l
u
t
i
o
n
f
r
o
m
n
o
n
—
p
o
i
n
t
s
o
u
r
c
e
s
m
a
y
b
e
a
r
e
a
l
t
h
r
e
a
t
t
o
t
h
e
G
r
e
a
t
L
a
k
e
s
.
O
f
g
r
e
a
t
c
o
n
c
e
r
n
i
s
t
h
e
l
a
c
k
o
f
k
n
o
w
l
e
d
g
e
o
f
t
h
e
b
a
s
i
c
p
r
o
c
e
s
s
e
s
t
r
a
n
s
p
o
r
t
i
n
g
c
o
n
t
a
m
i
n
a
n
t
s
t
o
t
h
e
l
a
k
e
s
,
t
r
a
n
s
f
o
r
m
a
t
i
o
n
s
w
h
i
c
h
m
a
y
o
c
c
u
r
d
u
r
i
n
g
t
h
e
i
r
m
o
v
e
m
e
n
t
t
o
a
n
d
i
n
t
h
e
l
a
k
e
a
n
d
t
h
e
i
r
u
l
t
i
m
a
t
e
e
f
f
e
c
t
o
n
t
h
e
e
c
o
s
y
s
t
e
m
.
F
o
r
e
x
a
m
p
l
e
,
t
h
e
r
o
l
e
o
f
s
u
s
p
e
n
d
e
d
s
o
l
i
d
s
i
n
t
h
e
t
r
a
n
s
p
o
r
t
o
f
n
u
t
r
i
e
n
t
s
a
n
d
c
o
n
t
a
m
i
n
a
n
t
s
i
s
n
o
t
d
e
f
i
n
e
d
.
T
o
a
i
d
t
h
e
P
L
U
A
R
G
s
t
u
d
i
e
s
,
t
h
e
R
e
s
e
a
r
c
h
A
d
v
i
s
o
r
y
B
o
a
r
d
i
s
s
p
o
n
s
o
r
i
n
g
a
w
o
r
k
s
h
o
p
i
n
O
c
t
o
b
e
r
1
9
7
6
,
t
o
p
r
o
v
i
d
e
a
n
a
s
s
e
s
s
m
e
n
t
o
f
t
h
e
s
t
a
t
e
o
f
k
n
o
w
l
e
d
g
e
a
n
d
t
o
d
e
t
e
r
m
i
n
e
r
e
s
e
a
r
c
h
n
e
e
d
s
w
h
i
c
h
m
u
s
t
b
e
a
d
d
r
e
s
s
e
d
i
n
t
h
e
a
r
e
a
o
f
s
e
d
i
m
e
n
t
,
n
u
t
r
i
e
n
t
a
n
d
o
t
h
e
r
c
o
n
t
a
m
i
n
a
n
t
m
o
v
e
m
e
n
t
i
n
s
t
r
e
a
m
s
a
n
d
l
a
k
e
s
,
a
n
d
t
h
e
i
r
e
f
f
e
c
t
s
on aquatic ecosystems.
T
h
e
w
o
r
k
s
h
o
p
w
i
l
l
a
l
s
o
p
r
o
v
i
d
e
a
b
a
s
i
s
f
o
r
d
i
s
c
u
s
s
i
o
n
t
o
r
e
s
o
l
v
e
p
r
o
b
l
e
m
s
s
p
e
c
i
f
i
c
to
t
h
e
G
r
e
a
t
L
a
k
e
s
w
a
t
e
r
s
h
e
d
.
C
O
N
F
E
R
E
N
C
E
O
N
L
E
G
A
L
A
N
D
E
C
O
N
O
M
I
C
M
E
C
H
A
N
I
S
M
S
F
O
R
A
C
H
I
E
V
I
N
G
E
N
V
I
R
O
N
M
E
N
T
A
L
Q
U
A
L
I
T
Y
O
B
J
E
C
T
I
V
E
S
I
N
T
H
E
G
R
E
A
T
L
A
K
E
S
R
E
G
I
O
N
S
O
F
C
A
N
A
D
A
A
N
D
T
H
E
U
N
I
T
E
D
S
T
A
T
E
S
R
e
m
e
d
i
a
l
a
c
t
i
o
n
s
h
a
v
e
b
e
e
n
a
n
d
w
i
l
l
b
e
r
e
q
u
i
r
e
d
t
o
c
o
n
t
r
o
l
t
h
e
l
e
v
e
l
s
o
f
w
a
t
e
r
p
o
l
l
u
t
i
o
n
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
.
S
o
m
e
r
e
m
e
d
i
a
l
a
c
t
i
o
n
s
h
a
v
e
n
o
t
p
r
o
c
e
e
d
e
d
as
r
a
p
i
d
l
y
o
r
a
s
e
f
f
e
c
t
i
v
e
l
y
as
e
x
p
e
c
t
e
d
.
T
h
e
S
o
c
i
a
l
S
c
i
e
n
c
e
s
,
E
c
o
n
o
m
i
c
s
a
n
d
L
e
g
a
l
A
s
p
e
c
t
s
C
o
m
m
i
t
t
e
e
o
f
t
h
e
R
e
s
e
a
r
c
h
A
d
v
i
s
o
r
y
B
o
a
r
d
i
s
s
p
o
n
s
o
r
i
n
g
a
c
o
n
f
e
r
e
n
c
e
i
n
F
e
b
r
u
a
r
y
1
9
7
7
t
o
e
x
a
m
i
n
e
a
l
t
e
r
n
a
-
t
i
v
e
l
e
g
a
l
a
n
d
e
c
o
n
o
m
i
c
p
o
l
i
c
y
m
e
c
h
a
n
i
s
m
s
w
h
i
c
h
a
r
e
c
u
r
r
e
n
t
l
y
b
e
i
n
g
u
s
e
d
o
r
w
h
i
c
h
c
o
u
l
d
b
e
a
p
p
l
i
e
d
t
o
a
c
h
i
e
v
e
e
n
v
i
r
o
n
m
e
n
t
a
l
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
s
i
n
j
u
r
i
s
d
i
c
-
t
i
o
n
s
o
f
C
a
n
a
d
a
a
n
d
t
h
e
U
n
i
t
e
d
S
t
a
t
e
s
t
h
a
t
b
o
r
d
e
r
t
h
e
G
r
e
a
t
L
a
k
e
s
.
T
h
e
m
a
j
o
r
o
b
j
e
c
t
i
v
e
o
f
t
h
e
c
o
n
f
e
r
e
n
c
e
i
s
t
o
p
r
o
v
i
d
e
a
n
i
m
p
r
o
v
e
d
f
o
u
n
d
a
t
i
o
n
f
o
r
p
o
l
i
c
y
d
e
v
e
l
o
p
m
e
n
t
w
i
t
h
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
B
a
s
i
n
.
T
A
S
K
F
O
R
C
E
0
N
C
H
L
O
R
I
N
A
T
I
O
N
I
n
r
e
s
p
o
n
s
e
t
o
a
r
e
q
u
e
s
t
b
y
t
h
e
W
a
t
e
r
Q
u
a
l
i
t
y
B
o
a
r
d
,
t
h
e
R
e
s
e
a
r
c
h
A
d
v
i
s
o
r
y
B
o
a
r
d
h
a
s
a
p
p
o
i
n
t
e
d
a
T
a
s
k
F
o
r
c
e
t
o
c
o
n
s
i
d
e
r
t
h
e
i
m
p
l
i
c
a
t
i
o
n
s
o
f
i
m
p
l
e
m
e
n
t
i
n
g
a
w
a
t
e
r
q
u
a
l
i
t
y
o
b
j
e
c
t
i
v
e
o
f
2
m
i
c
r
o
g
r
a
m
s
p
e
r
l
i
t
e
r
t
o
t
a
l
r
e
s
i
d
u
a
l
c
h
l
o
r
i
n
e
f
o
r
w
a
t
e
r
s
o
u
t
s
i
d
e
d
e
s
i
g
n
a
t
e
d
m
i
x
i
n
g
z
o
n
e
s
i
n
t
h
e
G
r
e
a
t
L
a
k
e
s
.
T
h
e
T
a
s
k
F
o
r
c
e
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 w
i
l
l
c
o
n
s
i
d
e
r
:
h
i
s
t
o
r
i
c
a
l
d
a
t
a
o
n
c
h
l
o
r
i
n
e
a
n
d
m
i
c
r
o
b
i
o
l
o
g
i
c
a
l
l
e
v
e
l
s
in
t
h
e
b
o
un
d
a
r
y
wa
t
e
r
s
of
th
e
Gr
ea
t
La
ke
s;
gu
id
el
in
es
fo
r
us
e
by
j
ur
i
s
d
i
c
t
i
o
n
s
in
S
e
l
e
c
t
i
n
g
si
te
s
wh
e
r
e
c
h
l
o
r
i
n
a
t
i
o
n
r
e
q
ui
r
e
m
e
n
t
s
co
ul
d
be
r
e
l
a
xe
d
wi
t
h
o
ut
a
d
ve
r
s
e
l
y
af
fe
ct
in
g
pu
bl
ic
he
al
th
;
n
e
w
sa
mp
li
ng
an
d
l
a
b
o
r
a
t
o
r
y
m
e
t
h
o
d
o
l
o
g
i
e
s
re
qu
ir
ed
to
mo
ni
to
r
th
e
pr
op
os
ed
ch
lo
ri
ne
ob
je
ct
iv
e;
de
li
ne
at
e
th
e
in
te
r—
ac
ti
on
s
an
d
co
nf
li
ct
s
wh
ic
h
ma
y
ar
is
e
in
at
te
mp
ti
ng
to
ac
hi
ev
e
bo
th
th
e
ex
is
ti
ng
IJ
C
mi
cr
ob
io
lo
gy
ob
je
ct
iv
e
an
d
th
e
pr
op
os
ed
ch
lo
ri
ne
ob
je
ct
iv
e;
th
e
bi
ol
og
ic
al
im
pa
ct
of
al
te
rn
at
iv
es
to
ch
lo
ri
na
ti
on
an
d
th
e
si
gn
if
ic
an
ce
of
th
e
po
ss
ib
le
fo
rm
at
io
n
an
d
bi
oa
cc
um
ul
at
io
n
of
ca
rc
in
og
en
ic
ch
lo
ri
na
te
d
or
ga
ni
c
co
mp
ou
nd
s
in
al
l
wa
te
rs
an
d
wa
st
ew
at
er
s
su
bj
ec
te
d
to
ch
lo
ri
na
ti
on
.
Th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
wi
ll
ba
se
it
s
re
co
mm
en
da
ti
on
of
th
e
pr
op
os
ed
ch
lo
ri
ne
ob
je
ct
iv
e,
on
th
e
fi
na
l
re
po
rt
of
th
e
Ta
sk
Fo
rc
e.
DE
VE
LO
PM
EN
T
OF
GR
EA
T
LA
KE
S
WA
TE
R
QU
AL
IT
Y
OB
JE
CT
IV
ES
Th
e
St
an
di
ng
Co
mm
it
te
e
on
th
e
Sc
ie
nt
if
ic
Ba
si
s
fo
r
Wa
te
r
Qu
al
it
y
Cr
it
er
ia
ha
s
co
nt
in
ue
d
to
fu
nc
ti
on
in
an
ad
vi
so
ry
ro
le
to
th
e
Wa
te
r
Qu
al
it
y
Ob
je
ct
iv
es
Su
bc
om
mi
tt
ee
of
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
in
th
e
de
ve
lo
pm
en
t
of
un
if
or
m
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
fo
r
th
e
Gr
ea
t
La
ke
s.
Th
e
tw
o
gr
ou
ps
ha
ve
me
t
jo
in
tl
y
on
ei
gh
t
oc
ca
si
on
s
wi
th
in
th
is
on
e-
ye
ar
re
po
rt
in
g
pe
ri
od
.
Re
ce
nt
ly
th
e
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d'
s
St
an
di
ng
Co
mm
it
te
e
on
He
al
th
As
pe
ct
s
ha
s
jo
in
ed
th
e
tw
o
gr
ou
ps
in
th
is
as
si
gn
me
nt
by
re
vi
ew
in
g
th
e
pr
op
os
ed
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
in
te
rm
s
of
ef
fe
ct
s
on
hu
ma
n
he
al
th
.
Du
ri
ng
th
e
jo
in
t
me
et
in
gs
,
ne
w
an
d
re
vi
se
d
wa
te
r
qu
al
it
y
ob
je
ct
iv
es
ha
ve
been considered for:
Al
um
in
um
Ni
tr
at
es
an
d
Ni
tr
it
es
Arsenic Detergents
Cadmium Cyanide
Chromium Fluoride
Copper Oxygen
Lead Temperature
Nickel Diazinon
Vanadium Parathion
Iron Guthion
Me
rc
ur
y
Bi
ol
og
ic
al
Va
lu
e
Al
lo
ca
ti
on
Selenium
Silver
Zinc
So
me
of
th
es
e
ob
je
ct
iv
es
wi
ll
be
fo
rw
ar
de
d
to
th
e
Wa
te
r
Qu
al
it
y
Bo
ar
d
fo
r
co
ns
id
er
at
io
n
in
sp
ri
ng
19
76
.
Th
e
ob
je
ct
iv
es
fo
r
me
ta
ls
ar
e
su
bj
ec
t
to
th
e
li
mi
ta
ti
on
s
ex
pr
es
se
d
on
pa
ge
8 o
f
th
is
re
po
rt
.
Fu
rt
he
rm
or
e
th
e
St
an
di
ng
Co
mm
it
te
e
on
th
e
Sc
ie
nt
if
ic
Ba
si
s
fo
r
Wa
te
r
Qu
al
it
y
Cr
it
er
ia
is
ai
di
ng
in
th
e
de
ve
lo
pm
en
t
of
gu
id
el
in
es
fo
r
de
fi
ni
ng
mixing zones in the Great Lakes.
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 EVA
LUA
TIO
N O
F H
EAL
TH
EFF
ECT
S O
F E
NVI
RON
MEN
TAL
POL
LUT
ANT
S
The
Boa
rd'
s S
tan
din
g C
omm
itt
ee
on
Hea
lth
Asp
ect
s i
s a
cti
vel
y r
evi
ewi
ng
ong
oin
g w
ork
on
the
hea
lth
haz
ard
s a
sso
cia
ted
wit
h p
est
ici
des
, m
erc
ury
, P
CBs
,
asb
est
os,
rad
ion
ucl
ide
s a
nd
car
cin
oge
ns
fro
m c
hlo
rin
ati
on.
The
pur
pos
e o
f t
he
rev
iew
is
to
mon
ito
r o
ngo
ing
res
ear
ch
as
wel
l a
s t
o i
den
tif
y a
ddi
tio
nal
re-
sea
rch
whi
ch
nee
ds
to
be
don
e.
Fur
the
rmo
re,
the
res
ult
s o
f t
he
Com
mit
tee
's
dis
cus
sio
ns
wil
l b
e t
ran
smi
tte
d t
o t
he
gro
ups
res
pon
sib
le
for
def
ini
ng
wat
er
quality objectives.
WASTEWATER TREATMENT
 
The
Boa
rd'
s
Sta
ndi
ng
Com
mit
tee
on
Wat
er
and
Was
tew
ate
r
Tre
atm
ent
has
act
ive
ly
und
ert
ake
n t
o r
evi
ew
exi
sti
ng
eff
ort
s,
and
def
ine
and
rec
omm
end
app
roa
che
s f
or
the
sol
uti
on
of
sig
nif
ica
nt
pro
ble
ms
ass
oci
ate
d w
ith
was
te-
water treatment in the Great Lakes Basin:
a) Sludge Disposal
The
Rem
edi
al
Pro
gra
ms
Sub
com
mit
tee
of
the
Wat
er
Qua
lit
y B
oar
d h
as
rec
ent
ly
req
ues
ted
thi
s
Com
mit
tee
to
con
sid
er
inn
ova
tiv
e
was
tew
ate
r
tre
atm
ent
pro
ces
ses
whi
ch
wil
l r
edu
ce
the
slu
dge
dis
pos
al
pro
ble
m i
n
the Great Lakes Basin.
The
Com
mit
tee
is
rev
iew
ing
exi
sti
ng
eff
ort
s
in
bot
h
cou
ntr
ies
wit
h
res
pec
t
to
inn
ova
tiv
e
pro
ces
ses
and
the
ir
pos
sib
le
eff
ect
ive
nes
s
of
app
lic
ati
on.
A C
omm
itt
ee
rep
ort
on
thi
s s
ubj
ect
wil
l b
e f
orw
ard
ed
to the Board upon its completion.
b) Storm and Combined Sewers
 
The
Com
mit
tee
has
und
er
con
tin
ual
rev
iew
,
sto
rm
and
com
bin
ed
sew
er
res
ear
ch
pro
gra
ms
in
Can
ada
and
the
Uni
ted
Sta
tes
.
The
re
is
goo
d
int
ern
ati
ona
l c
oop
era
tio
n a
nd
coo
rdi
nat
ion
of
app
lic
abl
e r
ese
arc
h
and
the
Com
mit
tee
has
not
not
ed
any
cur
ren
t
ina
deq
uac
ies
in
the
research efforts and funding.
c)
_0p
era
tio
nal
Eff
ici
enc
y o
f
Was
tew
ate
r
Tre
atm
ent
Pla
nts
The
Com
mit
tee
has
bee
n
adv
ise
d
tha
t U
.
S.
EPA
has
awa
rde
d
two
con
—
tra
cts
to
add
res
s t
he
sub
jec
t o
f e
ffe
cti
ve
ope
rat
ion
of
was
tew
ate
r
tre
atm
ent
fac
ili
tie
s.
The
Com
mit
tee
has
exp
res
sed
con
cer
n r
esp
ect
ing
this matter in previous reports.
d)
Ene
rgy
Con
ser
vat
ion
in
Pol
lut
ion
Aba
tem
ent
Dev
elo
pme
nts
in
thi
s
sub
jec
t
in
bot
h
cou
ntr
ies
are
und
er
rev
iew
,
and
the
Com
mit
tee
wil
l m
ake
rec
omm
end
ati
ons
for
add
iti
ona
l
pro
jec
ts
if
necessary.
 
   
 B
a
a
II
II
MI
II
II
PH
IM
II
IN
S
MEMBERSHIP
In
Ma
rc
h
19
76
,
Dr
.
D.
I.
Mo
un
t,
Di
re
ct
or
of
th
e
En
vi
ro
nm
en
ta
l
Re
se
ar
ch
La
bo
ra
to
ry
in
Du
lu
th
,
Mi
nn
es
ot
a
wa
s
ap
po
in
te
d
Ch
ai
rm
an
of
th
e
Un
it
ed
St
at
es
Se
ct
io
n
of
th
e
Gr
ea
t
La
ke
s
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d,
re
pl
ac
in
g
Dr
.
A.
F.
Ba
rt
sc
h.
In
No
ve
mb
er
19
75
,
Dr
.
J.
R.
Va
ll
en
ty
ne
wa
s
ap
po
in
te
d
as
a
Ca
na
di
an
me
mb
er
of
th
e
Re
se
ar
ch
Ad
vi
so
ry
Bo
ar
d
re
pl
ac
in
g
Dr
.
M.
G.
Jo
hn
so
n.
Dr
.
Va
ll
en
ty
ne
,
wh
o
is
se
ni
or
sc
ie
nt
if
ic
ad
vi
se
r,
Oc
ea
n
an
d
Aq
ua
ti
c
Af
fa
ir
s,
Fi
sh
er
ie
s
an
d
Ma
ri
ne
Se
rv
ic
e,
En
vi
ro
nm
en
t
Ca
na
da
,
pr
ev
io
us
ly
wa
s
a
me
mb
er
of
the Board.
Mr
.
Pa
ul
Fo
le
y,
Co
or
di
na
to
r,
De
ve
lo
pm
en
t
an
d
Re
se
ar
ch
Gr
ou
p,
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t,
wa
s
re
ap
po
in
te
d
fo
r
hi
s
se
co
nd
th
re
e
ye
ar
te
rm
to
the Board.
Pr
of
es
so
r
Jo
se
ph
Sh
ap
ir
o,
Ge
ol
og
y
an
d
Ec
ol
og
y
De
pa
rt
me
nt
,
Un
iv
er
si
ty
of
Mi
nn
es
ot
a
an
d
Pr
of
es
so
r
Ar
ch
ie
J.
Mc
Do
nn
el
l,
Wa
te
r
Re
so
ur
ce
s
Ce
nt
er
,
Pe
nn
sy
lv
an
ia
St
at
e
Un
iv
er
si
ty
we
re
ap
po
in
te
d
to
th
e
Bo
ar
d
in
No
ve
mb
er
19
75
,
as
re
pr
es
en
ta
-
ti
ve
s
of
th
e
st
at
es
of
Mi
nn
es
ot
a
an
d
Pe
nn
sy
lv
an
ia
re
sp
ec
ti
ve
ly
.
Th
ey
re
pl
ac
e
Dr
.
Le
o
He
tl
in
g
an
d
Mr
.
C.
M.
Fe
tt
er
ol
f,
Jr
.
wh
o
re
pr
es
en
te
d
th
e
st
at
es
of
Ne
w
York and Michigan respectively.
Th
e
Co
mm
is
si
on
ap
pr
ov
ed
th
e
ap
po
in
tm
en
t
of
th
e
Ex
ec
ut
iv
e
Se
cr
et
ar
y
of
th
e
Gr
ea
t
La
ke
s
Fi
sh
er
y
Co
mm
is
si
on
as
ex
of
fi
ci
o
me
mb
er
of
th
e
Bo
ar
d.
Mr
.
C.
M.
Fe
tt
er
ol
f,
Jr
.
no
w
se
rv
es
on
th
e
Bo
ar
d
in
th
is
ca
pa
ci
ty
.
Mr
.
Fl
oy
d
El
de
r,
of
th
e
Ca
na
da
Ce
nt
er
fo
r
In
la
nd
Wa
te
rs
,
al
so
se
rv
es
as
ex
of
fi
ci
o
me
mb
er
of
th
e
Bo
ar
d
in
hi
s
ca
pa
ci
ty
as
pr
es
id
en
t
of
th
e
In
te
r—
na
ti
on
al
As
so
ci
at
io
n
fo
r
Gr
ea
t
La
ke
s
Re
se
ar
ch
.
RULES OF PROCEDURE
Th
e
Bo
ar
d
ha
s
pr
op
os
ed
ru
le
s
of
pr
oc
ed
ur
es
fo
r
Bo
ar
d
me
et
in
gs
an
d
Committee membership.
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COMMITTEE STRUCTURE
The
Boa
rd
has
app
oin
ted
a T
ask
For
ce
to
rev
iew
the
Res
ear
ch
Adv
iso
ry
Boa
rd
Sta
ndi
ng
Com
mit
tee
str
uct
ure
”..
. w
ith
a V
iew
to
rec
omm
end
ing
eit
her
the
con
tin
uat
ion
of
the
pre
sen
t s
tru
ctu
re
or
spe
cif
ic
cha
nge
s a
s r
equ
ire
d..
."
"..
.Be
ari
ng
in
min
d t
hat
nee
ds
for
spe
cif
ic
exp
ert
ise
exi
st
wit
hin
the
fun
c—
tio
ns
of
the
Boa
rd,
the
Tas
k F
orc
e s
hou
ld
exp
lor
e v
ari
ous
alt
ern
ati
ve
arr
ang
e-
men
ts
tha
t m
igh
t a
cco
mpl
ish
the
sam
e n
eed
s b
y d
iff
ere
nt
str
uct
ure
s..
."
RESPONSE OF GOVERNMENTS
 
The
Res
ear
ch
Adv
iso
ry
Boa
rd
is
ple
ase
d t
hat
tne
Gov
ern
men
ts
of
the
Uni
ted
Sta
tes
and
Can
ada
hav
e r
esp
ond
ed
to
the
rec
omm
end
ati
ons
con
tai
ned
in
the
Comm
issi
on's
Seco
nd A
nnua
l Re
port
.
It i
s ho
ped
such
resp
onse
s wi
ll
be
rec
eiv
ed
fol
low
ing
the
Gov
ern
men
ts'
rev
iew
of
eac
h A
nnu
al
Rep
ort
.
The
Boa
rd
not
es
tha
t t
he
Gov
ern
men
ts
hav
e r
esp
ond
ed
to
its
rec
omm
end
ed
res
ear
ch
on:
the
haz
ard
s o
f w
ate
rbo
rne
vir
use
s;
dis
inf
ect
ion
of
sew
age
eff
lue
nt;
and
the
eff
ect
s
of P
CBs
on f
ish
repr
oduc
tion
in t
he G
reat
Lake
s as
well
as t
heir
effe
cts
on
human health.
The
Boa
rd
in
its
las
t a
nnu
al
rep
ort
not
ed
tha
t i
t h
ad
req
ues
ted
the
Comm
issi
on t
o as
k th
e Go
vern
ment
s to
desc
ribe
thei
r me
thod
s of
conv
eyin
g
research needs to the agencies responsible for conducting research into
envi
ronm
enta
l pr
oble
ms.
This
woul
d en
able
the
Boar
d to
expr
ess
its
reco
m-
mend
atio
ns o
n re
sear
ch n
eeds
in t
he m
ost
usef
ul f
orm.
The
Comm
issi
on h
ad o
n
May
13,
1975
forw
arde
d th
e Bo
ard'
s co
ncer
ns t
o th
e Go
vern
ment
s of
Cana
da a
nd
the
Unit
ed S
tate
s.
No r
espo
nse
has
been
rece
ived
in t
his
rega
rd.
Sinc
e th
e
audience has not been defined, the task of designing a report on research
needs and stating recommendations within the Board's Annual Report is most
difficult.
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UNITED STATES SECTION
Dr. A. F. Bartsch (Chairman-
Resigned March/76)
Director
National Environ. Research Center
200 S. W. 35th Street
Corvallis, Oregon 97330
Dr. D. I. Mount (Chairman -
Effective March 1976)
Director
Environmental ReSearch Laboratory
6201 Congdon Avenue
Duluth, Minnesota 55804
Dr. Eugene J. Aubert
Director, Great Lakes Environmental
Research Laboratory
National Oceanographic and
Atmospheric Administration
2300 Washtenaw Avenue
Ann Arbor, Michigan 48104
Professor Leonard B. Dworsky
Civil and Environmental Engineering
Cornell University
302 Hollister Hall
Ithaca, New York 14853
Mr. Alvin R. Balden
19 Alina Lane
Hot Springs Village, Arkansas 71901
Mrs. Evelyn Stebbins
Citizens for Clean Air and Water Inc.
705 Elmwood
Rocky River, Ohio 44116
Dr. Herbert E. Allen
Assistant Professor
Department of Environmental Engineering
Illinois Institute of Technology
Chicago, Illinois 60616
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Dr. L. J. Hetling (Resigned Nov/75)
Director, Environmental Quality
Environmental Research & Development
N.Y. Dept. of Environ. Conservation
50 Wolf Road, Room 519
Albany, New York 12201
Mr. C. M. Fetterolf, Jr. (Resigned
June/75 as Michigan state
representative; appointed
ex officio member June/75)
Executive Secretary
Great Lakes Fishery Commission
1451 Green Road
Ann Arbor, Michigan 48107
Professor Archie J. McDonnell
(Effective Nov/75)
Department of Civil Engineering
Water Resources Research Center
The Pennsylvania State University
University Park, Pennsylvania 16802
Professor Joseph Shapiro
(Effective Nov/75)
Geology Department
University of Minnesota
220 Pillsbury Hall
Minneapolis, Minnesota 55455
Secretariat Responsibilities
Dr. Dennis E. Konasewich
Research Scientist
Great Lakes Regional Office
International Joint Commission
100 Ouellette Avenue, 8th Floor
Windsor, Ontario N9A 6T3
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.
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R.
Le
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uv
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(C
ha
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n)
Director
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re
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r
In
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te
rs
Environment Canada
P. O. Box 5050
Bu
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gt
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,
On
ta
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o
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R
4A
6
Mr. Arnold J. Drapeau
Professor
Ecole Polytechnique
Ca
mp
us
de
L'
Un
iv
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si
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de
Mo
nt
re
al
C.
P.
60
79
-
Su
cc
ur
sa
le
"A
"
Mo
nt
re
al
,
Qu
eb
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H3
C
3A
7
Mr. H. R. Holland
462 Charlesworth Lane
Sarnia, Ontario N7Y 2R2
Mr. Paul D. Foley
Coordinator
De
ve
lo
pm
en
t
an
d
Re
se
ar
ch
Gr
Ou
p
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
13
5
St
.
Cl
ai
r
Av
en
ue
We
st
Toronto, Ontario M4V 1P5
Dr. J. C. N. Westwood
Pr
of
es
so
r
&
He
ad
of
Mi
cr
ob
io
lo
gy
and Immunology
Faculty of Medicine
University of Ottawa
Ottawa, Ontario KIN 6N5
Mr
.
J.
Do
ug
la
s
Ro
se
bo
ro
ug
h
Director
Fi
sh
an
d
Wi
ld
li
fe
Re
se
ar
ch
Br
an
ch
On
ta
ri
o
Mi
ni
st
ry
of
Na
tu
ra
l
Re
so
ur
ce
s
P. O. Box 50
Maple, Ontario LOJ 1E0
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Mrs. Mar? Munro
3
0
2
0
F
i
r
s
t
S
t
r
e
e
t
B
u
r
l
i
n
g
t
o
n
,
O
n
t
a
r
i
o
L
7
N
1
C
3
D
r
.
M
.
G
.
J
o
h
n
s
o
n
(
R
e
s
i
g
n
e
d
N
o
v
/
7
5
)
Director
G
r
e
a
t
L
a
k
e
s
B
i
o
l
i
m
n
o
l
o
g
y
L
a
b
o
r
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t
o
r
y
C
a
n
a
d
a
C
e
n
t
r
e
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o
r
I
n
l
a
n
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W
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t
e
r
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P. O. Box 5050
B
u
r
l
i
n
g
t
o
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,
O
n
t
a
r
i
o
L
7
R
4
A
6
D
r
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J
.
R
.
V
a
l
l
e
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t
y
n
e
(
E
f
f
e
c
t
i
v
e
N
o
v
/
7
5
)
S
e
n
i
o
r
S
c
i
e
n
t
i
f
i
c
A
d
v
i
s
o
r
O
c
e
a
n
&
A
q
u
a
t
i
c
A
f
f
a
i
r
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F
i
s
h
e
r
i
e
s
a
n
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M
a
r
i
n
e
S
e
r
v
i
c
e
E
n
v
i
r
o
n
m
e
n
t
C
a
n
a
d
a
5
8
0
B
o
o
t
h
S
t
r
e
e
t
O
t
t
a
w
a
,
O
n
t
a
r
i
o
K
l
A
0
H
3
Ex Officio Member
M
r
.
F
l
o
y
d
C.
E
l
d
e
r
A
/
H
e
a
d
,
B
a
S
i
n
I
n
v
e
s
t
i
g
a
t
i
o
n
a
n
d
M
o
d
e
l
l
i
n
g
S
e
c
t
i
o
n
C
a
n
a
d
a
C
e
n
t
r
e
f
o
r
I
n
l
a
n
d
W
a
t
e
r
s
E
n
v
i
r
o
n
m
e
n
t
C
a
n
a
d
a
P.O. Box 5050
B
u
r
l
i
n
g
t
o
n
,
O
n
t
a
r
i
o
L
7
R
4
A
6
S
e
c
r
e
t
a
r
i
a
t
R
e
s
p
o
n
s
i
b
i
l
i
t
i
e
s
D
r
.
D
e
n
n
i
s
E.
K
o
n
a
s
e
w
i
c
h
R
e
s
e
a
r
c
h
S
c
i
e
n
t
i
s
t
G
r
e
a
t
L
a
k
e
s
R
e
g
i
o
n
a
l
O
f
f
i
c
e
I
n
t
e
r
n
a
t
i
o
n
a
l
J
o
i
n
t
C
o
m
m
i
s
s
i
o
n
1
0
0
O
u
e
l
l
e
t
t
e
A
v
e
n
u
e
,
8
t
h
F
l
o
o
r
Wi
nd
so
r,
O
n
t
a
r
i
o
N
9
A
6T
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Dr. J. R. Kramer (Chairman pending)
Geology Dept., McMaster University
Hamilton, Ontario
Mr. Paul L. Diosady
Ontario Ministry of the Environment
Rexdale, Ontario
SIANIIIHII umnm
Mr. Alvin R. Balden (Chairman)
19 Alina Lane
Hot Springs Village, Arkansas
Mr. H. R. Holland
Sarnia, Ontario
Dr. Claire L. Schelske
Great Lakes Research Division
University of Michigan
Ann Arbor, Michigan
Dr. J. L. Clark (Secretariat)
IJC Regional Office
- [IIIIIIIIIM lilllMIHH
Mrs. Mary Munro
Burlington, Ontario
Dr
.
De
nn
is
E.
Ko
na
se
wi
ch
(S
ec
re
ta
ri
at
)
IJC Regional Office
SI
AN
II
IN
E
II
II
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II
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lll
‘ll
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lll
Dr.
Ri
ch
ar
d
A.
Vo
ll
en
we
id
er
(C
ha
ir
ma
n)
Senior Scientist
Canada Centre for Inland Waters
Burlington, Ontario
Dr. A. M. Beeton
Th
e
Un
iv
er
si
ty
of
Wi
sc
on
si
n—
Mi
lw
au
ke
e
Dr. Peter Dillon
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
Rexdale, Ontario
Dr. A. Hamilton
Freshwater Institute
Winnipeg, Manitoba
Dr. Norbert A. Jaworski
U. S. Environmental Protection Agency
Triangle Park, North Carolina
Dr. G. Fred Lee
In
st
it
ut
e
fo
r
En
vi
ro
nm
en
ta
l
Sc
ie
nc
es
Th
e
Un
iv
er
si
ty
of
Te
xa
s
at
Da
ll
as
Richardson, Texas
Mr. M. F. P. Michalski
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
Rexdale, Ontario
Dr. Claire L. Schelske
Gr
ea
t
La
ke
s
Re
se
ar
ch
Di
vi
si
on
University of Michigan
Ann Arbor, Michigan
Dr. H. Shear (Secretariat)
IJC Regional Office
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A
S
P
H
I
I
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Dr
.
G.
J.
St
op
ps
(C
ha
ir
ma
n)
De
pt
.
of
Pr
ev
en
ti
ve
Me
di
ci
ne
and Biostatistics
University of Toronto
Toronto, Ontario
Dr. G. C. Becking
He
al
th
an
d
We
lf
ar
e
Ca
na
da
Ottawa, Ontario
Mr. B. J. Dutka
Ca
na
da
Ce
nt
re
fo
r
In
la
nd
Wa
te
rs
Burlington, Ontario
Mr. S. K. Krishnaswami
National Energy Board
Ottawa, Ontario
D
r
.
L
e
l
a
n
d
J.
M
c
C
a
b
e
N
a
t
i
o
n
a
l
E
n
v
i
r
o
n
m
e
n
t
a
l
R
e
s
e
a
r
c
h
C
e
n
t
r
e
C
i
n
c
i
n
n
a
t
i
,
O
h
i
o
D
r
.
L
.
A
.
P
l
u
m
l
e
e
U
.
S.
E
n
v
i
r
o
n
m
e
n
t
a
l
P
r
o
t
e
c
t
i
o
n
A
g
e
n
c
y
W
a
s
h
i
n
g
t
o
n
,
D
.
C.
D
r
.
J.
C.
N.
W
e
s
t
w
o
o
d
F
a
c
u
l
t
y
of
M
e
d
i
c
i
n
e
U
n
i
v
e
r
s
i
t
y
o
f
O
t
t
a
w
a
,
D
r
.
H
.
E
.
B.
H
u
m
p
h
r
e
y
M
i
c
h
i
g
a
n
D
e
p
t
.
o
f
P
u
b
l
i
c
H
e
a
l
t
h
Lansing, Michigan
 
D
r
.
J
o
h
n
L
.
C
l
a
r
k
(
S
e
c
r
e
t
a
r
i
a
t
)
I
J
C
R
e
g
i
o
n
a
l
O
f
f
i
c
e
S
E
N
D
I
N
G
I
I
I
I
M
M
I
I
I
H
II
N
H
I
K
E
I
I
Y
N
A
M
I
I
I
S
Dr
.
Cl
if
fo
rd
H.
Mo
rt
im
er
(C
ha
ir
ma
n)
Director
Ce
nt
re
fo
r
Gr
ea
t
La
ke
s
St
ud
ie
s
University of Wisconsin
Milwaukee, Wisconsin
Mr. M. Barton Hoglund
En
vi
ro
nm
en
ta
l
Te
ch
no
lo
gy
Assessment Inc.
Oak Brook, Illinois
Dr. Mervin D. Palmer
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
Toronto, Ontario
D
r
.
G.
K
e
i
t
h
R
o
d
g
e
r
s
C
a
n
a
d
a
C
e
n
t
r
e
f
o
r
I
n
l
a
n
d
W
a
t
e
r
s
B
u
r
l
i
n
g
t
o
n
,
O
n
t
a
r
i
o
Dr. T. J. Simons
C
a
n
a
d
a
C
e
n
t
r
e
f
o
r
I
n
l
a
n
d
W
a
t
e
r
s
Burlington, Ontario
D
r
.
T.
R.
S
u
n
d
a
r
a
m
Hydronautics, Inc.
Laurel, Maryland
Dr
.
A.
E.
P.
W
a
t
s
o
n
(
S
e
c
r
e
t
a
r
i
a
t
)
IJC Regional Office
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nu
n
t
s
m
m
l
m
Dr. Eugene J. Aubert (Chairman)
Director ‘, 7
Gr
ea
t
La
ke
s
En
vi
ro
nm
en
ta
l
Re
se
ar
ch
Laboratory
National Oceanographic and
Atmospheric Administration
Ann Arbor, Michigan
Dr. Herbert E. Allen
Il
li
no
is
In
st
it
ut
e
of
Te
ch
no
lo
gy
Chicago, Illinois
Mr. J. Douglas Roseborough
On
ta
ri
o
Mi
ni
st
ry
of
Na
tu
ra
l
Re
so
ur
ce
s
Maple, Ontario
Dr
.
A.
E.
P.
Wa
ts
on
(S
ec
re
ta
ri
at
)
IJ
C
Re
gi
on
al
Of
fi
ce
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SI
AN
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IN
E
ﬂ
ﬂ
M
M
I
H
H
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N
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S
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ll
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Dr
.
An
dr
ew
Ro
be
rt
so
n,
(A
ct
in
g
Ch
ai
rm
an
)
Dr
.
I.
Ho
ff
ma
n
Great Lakes Environmental
Research Laboratory
National Oceanographic and
Atmospheric Administration
Ann Arbor, Michigan
Dr. William Brungs
U.
S.
En
vi
ro
nm
en
ta
l
Pr
ot
ec
ti
on
Agency
Duluth, Minnesota
Mr. Carlos Fetterolf, Jr.
Great Lake Fishery Commission
Ann Arbor, Michigan
Dr. R. Hartung
University of Michigan
Ann Arbor, Michigan
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Na
ti
on
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Re
se
ar
ch
Co
un
ci
l
of
Ca
na
da
Ottawa, Ontario
Mr. S. W. Reeder
Inland Waters Directorate
Environment Canada
Ottawa, Ontario
Dr. John Sprague (resigned)
University of Guelph
Guelph, Ontario
Dr. W. M. Strachan
Ca
na
da
Ce
nt
re
fo
r
In
la
nd
Wa
te
rs
Burlington, Ontario
Dr
.
De
nn
is
E.
Ko
na
se
wi
ch
(S
ec
re
ta
ri
at
)
IJC Regional Office
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Mr. Leonard T. Crook (Chairman)
Executive Director
Great Lakes Basin Commission
Ann Arbor, Michigan
Mr. Henry L. DeGraff
U. S. Department of Commerce
Washington, D. C.
Mr. James P. Dooley
Michigan Department of
Natural Resources
Lansing, Michigan
Dr. Leonard B. Dworsky
Cornell University
Ithaca, New York
Mr. Neil Mulvaney
Ontario Ministry of the Environment
Toronto, Ontario
Mrs. Mary Munro
Burlington, Ontario
Professor Norman Pearson
University of Western Ontario
London, Ontario
Ms. Ellen Prosser
Great Lakes Basin Commission
Ann Arbor, Michigan
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Mr. S. Clasky
Ontario Ministry of Treasury
Ec
on
om
ic
an
d
In
te
rg
ov
er
nm
en
ta
l
Af
fa
ir
s
Toronto, Ontario
Dr. Frank Quinn
Environment Canada
Ottawa, Ontario
Mr. Robert Reed
Great Lakes Basin Commission
Ann Arbor, Michigan
Mr. Victor Rudik
On
ta
ri
o
Mi
ni
st
ry
of
th
e
En
vi
ro
nm
en
t
Toronto, Ontario
Mr. Ronald Shimizu
Environment Canada
Toronto, Ontario
Miss Peggy Sinclair
In
la
nd
Wa
te
rs
Di
re
ct
or
at
e
On
ta
ri
o
Re
gi
on
Burlington, Ontario
Mrs. Evelyn Stebbins
Cleveland Citizens for Clean Air
and Waters Inc.
Rocky River, Ohio
Dr. A. E. P. Watson (Secretariat)
IJC Regional Office
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Dr. N. W. Schmidtke (Chairman)
Head
Process Development Section
Wastewater Technology Centre
Burlington, Ontario
Mr. A. R. Balden
Hot Springs Village, Arkansas
Mr. John Convery
U. S. Environmental Protection Agency
Cincinnati, Ohio
Mr. R. J. Courchaine
Michigan Department of Natural
Resources
Lansing, Michigan
Mr. J. W. G. Rupke
Regional Municipality of York
New Market, Ontario
Mrs. Ann Vajdic
Ontario Ministry of the Environment
Toronto, Ontario
23
Dr. B. M. Ellis
EVS Consultants Ltd.
Coquitlam, British Columbia
Dr. G. Henry
University of Toronto
Toronto, Ontario
Dr. Leo J. Hetling (resigned)
New York State Department of
Environmental Conservation
Albany, New York
Dr. K. L. Murphy (resigned)
McMaster University
Hamilton, Ontario
Dr. J. Walter Weber, Jr. (resigned)
University of Michigan
Ann Arbor, Michigan
Dr. Dennis E. Konasewich (Secretariat)
IJC Regional Office
